Cell death is a contributing factor in many human diseases. A significant proportion of the cell loss that occurs in tissue or organ injury and disease is by programmed cell death, or apoptosis. Apoptosis is a genetically controlled form of cell suicide effected by specific gene products acting within dying cells. A family of cysteine proteases, caspases, comprise the key effectors of the apoptotic pathway. Caspases are constitutively expressed in essentially all living cells as inactive zymogens. Following their interaction with caspase activator proteins (e.g. Apaf-1), caspases are converted to a catalytically active form, and cell death quickly ensues. Small molecule inhibitors of caspase proteases or caspase activator proteins represent a new approach to inhibiting cell death in the context of acute tissue and organ damage. The potential applications of apoptosis inhibitors for treating stroke, myocardial infarction and acute hepatic failure will be discussed.

